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Baton  Rouge,  Louisiana,  December  31,  1870. 


To  the  Honorable  the  Board  of  Supervisors: 

Sins — Under  the  increased  patronage  of  the  Legislature,  the 
geological  survey  has  been  prosecuted  this  year  with  increased  suc¬ 
cess,  so  that  a  preliminary  map  is  ready  for  issue,  in  which  the 
boundaries  of  the  formations  are  laid  down  with  tolerable  correct¬ 
ness.  I  have  traveled  about  thirteen  hundred  miles  in  a  buggy, 
besides  at  least  as  much  more  by  boat  and  rail,  collecting  fossils, 
and  obtaining  sections.  The  results  confirm  my  last  year’s  views,  as 
to  the  part  of  the  State  I  had  then  seen,  and  are  conclusive  as  to 
the  geological  age  of  most  of  the  remainder.  In  the  northern  half 
of  Bossier,  Caddo  and  Claiborne  parishes,  however,  more  observa¬ 
tions  are  required  to  place  my  opinion  concerning  them  beyond 
cavil.  River  sections  are  also  much  needed,  to  establish  the  thick¬ 
ness  of  the  formations  whose  surface  extent  has  been  noted.  The 
coast  and  its  relation  to  the  prairie  region  should  be  studied  by 
means  of  the  smaller  streams.  It  is  hoped,  therefore,  that  means 
will  be  afforded  to  place  a  small  steam  yacht  at  the  service  of  the  sur¬ 
vey  for  next  season’s  operations.  To  attempt  a  description  of  the 
whole  State  in  each  annual  report  would  lead  to  a  great  amount  of 
useless  repetition.  As  this  is  the  first  appearance  of  the  map,  how¬ 
ever,  it  is  but  fitting  that  something  should  be  said  of  each  of  the 
formations  there  laid  down,  noting  more  especially,  the  points  exam¬ 
ined  this  season.  These,  in  the  order  of  their  age,  beginning  with 
the  newest,  are  as  follows: 


f  First — Alluvion. 


[  Fourth — Drift. 

(  Fifth — Gr.tnd  Gulf  group. 


Tertiary.  I  Sixth — Vicksburg. 


Seventh — Jackson. 
Eighth — Cretaceous. 


Secondary. 
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As  each  of  these  groups  depends  greatly  on  the  preceding  ones 
for  its  position,  characteristics,  etc.,  it  is  most  convenient  in  describ¬ 
ing  them,  to  begin  with  the  oldest.  During  the  cretaceous  period 
our  State  was  wholly  under  water,  receiving  a  covering  of  strata 
which  have  been  since  buried  so  deeply  that  their  existence  can  in 
general  only  be  demonstrated  by  artesian  borings.  At  its  close, 
two  islands  were  raised  a  little  above  the  wraters  of  the  tertiary  sea. 
These  are  now  the  Limestone  hills  of  St.  Landry  and  Winn.  The 
former  is  covered  with  drift  almost  to  the  top;  the  latter  has  been 
cleft  asunder  by  some  convulsion  of  nature,  and  holds  a  tiny  lake 
between  its  riven  sides,  which  rise  in  vertical  precipices  forty-five 
feet  above  the  water.  On  the  north  the  rock  is  somewhat  overhang¬ 
ing,  and  a  fallen  mass  walls  in  a  chasm  some  twenty  feet'  deep,  which 
has. been  dignified  with  the  title  of  the  Cave.  The  outer  slope  of  the 
hill,  toward  the  north,  is  covered  with  boulder-like  masses  of  lime¬ 
stone,  often  hard  and  grey,  but  sometimes  soft  and  traversed  by 
veins  of  calc-spar.  The  rock  at  the  precipice  is  fissured  horizontally, 
and  the  cracks  are  only  partially  filled  with  spar,  so  that  it  is  quite 
friable.  It  is  too  soft  to  be  used  as  a  building  stone,  unless  only  the 
most  solid  portions  should  be  selected,  and  should  be  placed  hori¬ 
zontally.  The  harder  masses  on  the  hillside  may  be  broken  portions 
of  the  same  rock  that  have  had  their  cracks  better  filled,  as  they 
were  rolled  one  upon  another,  by  the  waves  of  the  tertiary 
sea.  A  quarter  of  a  mile  to  the  northeast  the  hill  slopes 
down  to  the  bed  of  a  creek,  whose  sides  show  ledges 
of  limestone  from  four  to  eight  feet  in  thickness.  These  are 
very  different  from  the  hill,  being  a  mass  of  shells  and  casts  of  shells 
of  the  Jackson  period.  This  is  in  fact  the  bottom  of  the  sea  in 
which  the  hill  was  once  an  islet;  and  the  abundance  of  fossils  proves 
that  then,  as  now,  shell  fish  loved  a  rocky  bottom.  The  reasons  for 
considering  the  islet  cretaceous,  in  the  absence  of  fossils,  are  these. 
No  tertiary  limestone  known  is  of  such  thickness.  The  cretaceous 
limestone  of  Arkansas  is  often  very  similiar  in  appearance,  and  is 
associated  with  the  characteristic  fossils;  and  other  localities  not  far 
off  prove  that  the  cretaceous  strata  are  near  the  surface  all  over  this 
neighborhood.  The  nearest  of  these  is  the  artesian  well  at  Drake’s 
salt  wmrks.  It  is  a  thousand  feet  deep  and  was  bored  in  a  salt 
lick,  in  the  hope  of  obtaining  stronger  brine  than  is  found  in  the 
shallow  wells  that  dot  the  lick.  This  hope  was  disappointed,  for  the 
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water,  though  flowing  in  abundance,  is  weaker  in  salt  and  more 
gypseous  than  that  nearer  the  surface.  The  recoi’d  of  the  boring  is 
lost,  but  we  have  here  a  thickness  of  salt-bearing  strata  that  again 
puts  the  tertiary  formation  entirely  out  of  the  question.  The  thous¬ 
and  feet  of  saline  strata  must  be  cretaceous;  and  as  the  original  salt 
licks  consist  only  of  a  shallow  covering  of  recent  deposits,  evi¬ 
dently  deriving  their  salt  from  below,  we  are  led  to  the  further 
conclusion,  that  the  presence  of  these  licks  shows  that  the 
cretaceous  strata  are  very  near  the  surface.  I  have  accordingly 
distinguished  the  principal  ones  upon  the  map  by  the  same 
color  as  the  two  limestone  hills  already  mentioned,  which  are,  how¬ 
ever,  the  only  real  outcrops  of  cretaceous  strata  that  I  have  yet 
heard  of  in  Louisiana.  Such  spots  are  “  Price’s  ”  and  the  “Old  salt 
works,”  in  township  thirteen  north,  ranges  five  and  six  west,  and  also 
“  Rayburn’s,’’  and  “  King’s  ”  in  township  fifteen  north,  ranges  five 
and  eight  west.  There  is  another  in  the  bed  of  Lake  Bisteneau, 
which  is  uncovered  at  low  water.  Professor  E.  W.  Hilgard  dis¬ 
covered  at  King’s  the  missing  link  in  the  chain  of  evidence,  that  all 
these  salt  spots  are  close  to  the  cretaceous,  in  the  shape  of  the  char¬ 
acteristic  fossils  Exogyra  costata  and  Gryphsea  Pitcheri,  which  had 
been  dug  from  a  well  not  more  than  thirty  feet  deep.  I  have  not 
visited  King’s  myself,  and  Lake  Bisteneau  was  too  high  when  I  was 
near  it,  for  me  to  reach  the  old  works  in  its  bed,  so  that,  as  yet,  I 
have  not  collected  any  cretaceous  fossils  from  our  own  State. 

These  salt  licks  are  certainly  remarkable  places.  The  face  of  the 
country  is  moderately  hilly,  and  densely  wooded  with  a  mixed 
growth,  in  which  the  long-leafed  pine  predominates.  The  licks  are 
flat  and  bare,  looking  like  the  bottoms  of  dried  up  ponds.  They  are 
covered  with  saline  efflorescence,  as  white  as  snow.  The  surface 
consists  of  fine  layers  of  sand  and  clay,  looking  very  like  alluvion 
produced  by  successive  overflows.  The  wells  are  numerous,  and 
their  surroundings  of  shanties  and  troughs  for  evaporation  are  de¬ 
caying  close  by.  There  are  accommodations  at  each  of  them  for 
hundreds  of  workers,  and  hundreds  were  at  work  here  during  the 
war,  when  Louisiana  supplied  the  whole  South  with  salt ;  but  all  is 
silent  now.  It  certainly  seems  a  pity  that  not  even  our  home  re¬ 
quirements  can  be  met  by  such  abundant  resources  as  we  possess 
here,  but  that  we  must  still  be  tributary  to  New  York,  Turks  Island 
and  Liverpool  for  an  article  that  we  should  supply  the  whole  country 
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with.  The  desertion  of  these  works  is  fairly  attributable  to  the 
rudeness  of  the  appliances  used  in  them,  and  they  still  offer  a  remu¬ 
nerative  investment  to  the  capitalist,  especially  those  near  the  navi¬ 
gable  Bayou  Saline.  The  soil  passed  through  in  digging  for  brine 
shows  some  peculiarities.  At  Bay  burn’s,  the  laminated  sand  rests 
on  pebbly  sand,  and  that  on  a  gypseous  clay.  The  gypsum  is  in 
rounded  masses,  from  the  size  of  a  walnut  to  that  of  a  man’s  head. 
I  understood  that  some  larger  masses  had  been  found,  but  had  been 
burned  for  plaster  and  used  as  a  fertilizer.  The  gypseous  clay  rises 
into  a  low  hill  east  of  the  works,  where  a  mass  of  gypsum  crops  out 
in  the  road.  Mastodon  bones  were  found  in  the  laminated  sand. 
At  Price’s,  the  pebbles  were  not  struck,  and  there  is  more  white  clay 
in  the  laminated  sand.  Gypsum  occurs,  but  more  sparingly.  Mas¬ 
todon  bones  were  found  here  also.  At  Drake’s,  the  gypsum  is 
replaced  by  limestone,  also  in  masses,  from  which  good  lime  can  be 
made.  In  all  these  cases  the  upper  stratum  is  bluff  or  alluvion,  as 
shown  by  the  mastodon  bones.  The  pebble  sand  is  drift,  and  the 
clays  with  the  masses  of  gypsum  and  limestone  are  of  the  Jackson 
tertiary  group.  The  cretaceous,  though  closely  subjacent,  is  not 
reached  in  these  shallow  wells,  which  range  from  fifteen  to  thirty 
feet  in  depth. 

Lying  in  almost  a  straight  line  with  King’s  salt  works  and  the 
limestone  in  St.  Landry,  is  the  remarkable  salt  mine  at  Petit  Anse, 
another  gift  that  we  owe  to  the  cretaceous  period.  There  is  here  a 
mass  of  the  purest  rock  salt,  of  more  than  one  hundred  and  forty-four 
acres  area,  and  of  unknown  depth,  which  is  successfully  mined,  and 
has  proved  already  of  great  benefit  to  the  State.  If  formed  by  the 
evaporation  of  sea  water,  this  salt  ought  to  be  associated  with  a 
great  amount  of  gypsum,  as  that  substance  is  also  contained  in 
solution  therein.  The  shafts  sunk  for  mining  purposes  have  not 
yet  pierced  the  deposit,  so  as  to  settle  the  question  whether  gypsum 
underlies  it  or  not.  In  the  meanwhile,  I  have  received  many  crys¬ 
tals  of  gypsum,  found  in  the  alluvial  deposits  near  by;  and  as  this 
substance  is  not  commonly  found  in  such  strata,  the  fact  certainly' 
corroborates  the  idea  that  a  large  mass  is  not  far  distant. 

The  salt  is  overlaid  by  the  drift  with  its  characteristic  silicified 
Palaeozoic  fossils,  for  many  fine  specimens  of  which  I  am  indebted  to 
the  kindness  of  Major  K.  H.  Kerr;  and  the  slopes  of  the  drift  are 
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in  turn  overlaid  by  the  Port  Hudson  group,  of  the  Bluff  formation, 
according  to  the  able  report  of  Dr.  E.  W.  Hilgard,  to  whom  I  must 
again  refer,  for  this  is  another  locality  that  I  have  not  yet  had  time 
to  visit.  The  cretaceous  strata  therefore  appear  to  lie  near  the  surface, 
along  a  north-northwestern  line,  whose  continuation  leads  us  to 
Hempstead  county,  Arkansas,  where  the  continuous  outcrops  of 
that  age  approach  Louisiana  most  closely.  Further  west,  thirteen 
miles  from  Lake  Charles,  they  are  struck  again  at  a  lower  level  in  an 
artesian  well,  bored  for  petroleum.  After  passing  through  one  hun¬ 
dred  aud  sixty  feet  of  blue  clays  of  the  marine  divisions  of  the  Bluff 
formation,  one  hundred  and  seventy-three  feet  of  drift,  ten  feet  of 
indurated  clay,  and  forty  feet  of  nodules  of  limestone,  with  shells 
of  the  Jackson  tertiary  group,  the  boring  penetrated  sixty  feet  of 
crumbly  limestone,  one  hundred  feet  of  pure  sulphur,  one  hundred 
and  forty-eight  feet  of  gypsum  with  sulphur,  and  five  hundred  and 
forty  feet  of  grey  gypsum  belonging  to  the  cretaceous  series.  The 
sixty-foot  stratum  of  limestone  resembles  that  at  the  kilns  in  St. 
Landry  and  Winn,  but  the  sulphur  and  gypsum  are  of  almost  unpre¬ 
cedented  thickness.  It  is  to  be  hoped  that  measures  will  be  speedily 
taken  to  utilize  these  splendid  deposits,  which  promise  to  do  much 
towards  the  development  of  the  greatly  undervalued  parish  of  Calca¬ 
sieu.  Salt  commonly  occurs  in  connection  with  gypsum  and  sulphur 
in  Europe,  at  or  near  the  junction  of  the  tertiary  with  cretaceous 
strata,  and  there  seems  to  be  good  reason  to  hope  for  other  dis¬ 
coveries  of  these  substances  in  the  region  between  these  wells  and 
Petit  Anse,  as  well  as  further  towards  the  Sabine.  The  petroleum 
proved  to  be  too  poor  in  quality  and  too  small  in  quantity  to  pay  for 
its  collection. 

The  next  and  oldest  group  to  be  found  in  our  State  is  the  Jackson 
Division  of  the  tertiary.  There  is  an  older  group  named  Claiborne, 
from  Claiborne  county,  Alabama,  but  I  have  not  found  its  distinctive 
fossils  anywhere  in  Louisiana. 

THE  JACKSON  GROUP. 

I  have  so  far  given  more  attention  to  this  group  than  any  other 
part  of  the  series,  because  there  was  more  misunderstanding  con¬ 
cerning  it  than  the  rest.  It  consists  of  marine  strata  with  the  char¬ 
acteristic  fossils;  of  lignitic  beds  that  tell  of  swamps;  and  of  non-fos- 
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siliferous  beds  of  laminated  sands  and  clays,  that  must  have  been 
deposited  in  brackish  water  subject  to  great  variations  in  freshness 
according  as  the  streams  flowing  into  them  were  high  or  low. 
It  spreads  in  one  of  its  three  forms  oyer  the  whole  of  the 
State  north  of  the  Vicksburg  outcrop,  and  east  as  far  as  the 
Bastrop  Hills.  Dr.  Hilgard  named  the  lignitic  beds  and 
laminated  sands  and  clays  the  “  Mansfield  Group,’’  and  in 
this  I  followed  him  last  year;  but  the  new  localities  of  fossils 
that  I  have  had  the  good  fortune  to  discover  show  that  the  group  is 
parallel  in  age  with  the  marine  Jackson  strata.  I  have  submitted  my 
collections  to  Dr.  Hilgard’s  inspection,  and  he  has  very  kindly  deter¬ 
mined  them  for  me,  and  agreed  to  retain  the  Mansfield  group  only 
as  a  subdivision  of  the  Jackson.  By  “Jackson  period”  is  meant  that 
epoch  of  the  tertiary  during  which  a  certain  fauna  existed  in  the 
ocean.  It  was  long  enough  to  allow  of  important  geographic 
changes,  due  to  elevation  and  depression  of  the  earth’s  crust  by 
earthquakes,  and  to  the  filling  up  of  the  lagoons  and  swamps  by 
sediment,  etc.,  etc.;  so  we  often  find  in  one  and  the  same  section, 
lignite,  laminated  sands  and  clays,  and  marine  fossils,  showing 
that  land,  lagoon  and  sea  have  by  turns  occupied  the  same 
area  within  the  limits  of  the  period.  But  there  are  wide  spaces  in 
which  shells  have  not  been  found,  others  in  which  lignite  does  not 
occur,  and  yet  others  in  which  the  lamination  is  not  striking.  Such 
spots  have  not  passed  through  all  the  changes  that  the  others  have 
experienced,  but  having  remained  the  longer  in  one  set  of  circum¬ 
stances,  afford  useful  standards  for  comparison.  The  whole  territory 
of  this  group,  as  well  as  that  of  the  Grand  Gulf  and  much  of  the 
Vicksburg,  is  occupied  by  drift,  which  often  conceals  the  tertiary 
strata  below  for  miles  at  a  stretch,  rendering  their  observation 
difficult.  I  have  endeavored  to  indicate  this  on  the  map  by  the 
stippling  that  usually  means  sand;  red  sands  and  clays  being  very 
common  in  the  drift.  In  order  also  that  some  general  idea  may  be 
obtained  of  the  prevalent  arrangement  of  sea,  land  and  lagoon 
during  this  period,  I  have  placed  the  letter  J  at  those  places  where 
the  marine  fossils  are  found,  L  where  lignite  occurs,  and  the  italic 
L  where  lamination  is  a  prominent  characteristic. 

Where  these  letters  occur  together,  the  stratum  indicated  by  the 
one  upon  the  left  overlies  the  following:  the  letters  with  question 
marks  are  put  in  places  where  I  have  heard  of  fossils,  etc.,  but  have 
not  verified  their  existence  myself. 
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On  looking  on  the  map  for  these  letters,  it  is  perceived  that  Caddo 
and  DeSoto  and  the  north  part  of  Sabine  parishes  have  no  marine 
fossils,  but  present  only  laminated  sands  and  clays  and  lignite, 
generally  the  lignite  is  lowest  in  the  section;  where  it  has  been 
penetrated  the  laminated  series  is  resumed.  The  observations  are 
so  widely  scattered,  owing  to  the  prevalence  of  drift,  that  it  is 
impossible  to  say,  as  yet,  at  how  many  distinct  levels  the  lignite  is 
found.  North  of  Cross  Lake,  I  have  not  found  any  lignite  as  far  as 
Springbank,  in  Arkansas,  six  miles  from  the  Louisiana  line,  where 
there  is  a  bluff  very  similar  to  that  of  Grand  Ecore,  with  lignite  in 
the  lower  part.  The  south  shore  of  Soda  Lake  present  bluffs  at 
Albany  and  below,  where  the  strata  are  thicker  than  usual  in  this 
formation.  A  ledge  of  hard  sandy  limestone,  some  three  feet  thick, 
occurs  at  Shreveport,  westward  where  the  Marshal  Kailroad  crosses 
the  line  at  Mansfield,  and  as  far  south  as  Gaines’  ferry,  on  Sabine 
river,  about  eight  miles  north  of  Sabine  Town.  It  is  found  abun¬ 
dantly  a  few  miles  east  of  Fort  Jessup  and  along  the  southwest 
shore  of  Spanish  Lake.  The  detached  masses  dug  from  the  salt 
wells  at  Drake’s  resemble  it  much,  and  it  occurs  again  in  ledges  on 
the  east  shore  of  Lake  Bisteneau,  in  township  fifteen  north.  Like 
the  lignite  it  is  always  associated  with  the  laminated  sands  and 
clays,  and  as  it  is  very  far  from  continuous,  may  be,  like  it,  at  several 
levels.  This  whole  region  then,  in  the  early  part  of  the  period,  was 
occupied  by  one  or  several  bodies  of  land  well  covered  with  forests, 
which  were  finally  submerged,  but  not  beneath  oceanic  waters.  A 
brackish  lagoon  hid  the  ancient  forest  beneath  its  waves,  which 
received  the  sediment  of  various  streams  and  stratified  it  into  the 
laminae  of  sand  and  clay  that  have  been  so  often  mentioned.  The 
eastern  shore  of  this  lagoon  had  very  obvious  relation  to  the  creta¬ 
ceous  axis  already  described  in  connection  with  the  salt  works, 
while  it  passed  diagonally  through  Lake  Bisteneau,  which  has  salt 
works  at  its  head  and  lignite  and  laminated  strata  at  its  mouth. 
This  lake  is  therefore  of  recent  origin.  Where  several  layers  of 
lignite  occur  in  one  section,  we  must  suppose  the  deposits  to  have 
reached  the  surface  and  become  again  clothed  with  vegetation,  only 
to  undergo  a  new  depression. 

At  Sabine  Town,  towards  the  end  of  the  period,  a  forest  was 
submerged  beneath  the  sea,  for  lignite  is  found  there  at  the  river 
level  at  low  water,  while  a  three-foot  ledge  of  sandy  limestone  with 
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marine  shells  forms  the  base  of  the  bluff  near  by.  This  ledge  is 
identical,  as  Dr.  Hilgard  remarks,  with  the  “forty  feet  of  nodules  of 
limestone  with  shells,”  mentioned  on  page  1,  as  having  been  struck 
in  the  sulphur  well  in  Calcasieu.  But  by  some  means  the  locality 
of  Sabine  Town  was  cut  off  from  the  ocean  and  reverted  to  the 
lagoon,  for  the  rest  of  the  bluff  shows  the  usual  non-fossiliferous 
laminations  of  the  Mansfield  group.  The  fossils  at  this  locality 
show  a  large  intermixture  of  Vicksburg  species  with  those  charac¬ 
teristic  of  the  Jackson  age,  which  shows  that  these  events  occurred 
towards  the  end  of  the  period. 

Five  miles  north  of  Fort  Jessup,  at  Mr.  Dillard’s  placed  occurs  an 
interesting  ledge  of  limestone,  about  three  feet  in  thickness,  con¬ 
sisting  almost  entirely  of  the  remains  of  the  Ostrea  Georgiana,  an 
immense  oyster,  found  only  in  the  latest  Jackson  beds.  The  sea 
reached  this  spot,  therefore,  at  about  the  same  time  that  it  was  at 
Sabine  Town.  While  the  lagoon  included  Spanish  Lake  and  Grand 
Ecore,  and  even  Natchitoches  itself  for  a  while,  the  latter  place  and 
and  the  land  for  five  miles  to  the  south  was  finally  a  sea  bottom, 
though  at  what  part  of  the  period,  the  fossils  do  not  show.  Winn 
parish,  the  northwest  part  of  Catahoula  and  the  southern  portion 
of  Caldwell,  were  depressed  beneath  the  sea  after  having  been  land, 
very  early  in  this  era,  for  lignite,  visible  at  low  water  at  Mont¬ 
gomery,  is  overlaid  by  deep  sea  strata,  containing  the  bones  of  the 
Zeuglodon  and  of  nearly  a  hundred  species  of  marine  shells.  The 
Zeuglodon  occurs  also  at  Grandview,  on  the  Ouachita,  and  I  have 
already  mentioned  the  Jackson  sea  beach  that  is  still  to  be  seen 
near  the  cretaceous  limestone  of  Winnfield.  We  have  the  evidence 
of  fossils,  moreover,  that  the  sea  Drevailed  all  the  way  to  the  Ar¬ 
kansas  line,  in  a  deep  bay  parallel  and  to  the  east  of  the  cretaceous 
ridge.  But  Morehouse,  Union,  Ouachita,  east  Jackson,  north  Cald¬ 
well,  and  the  northwest  portion  of  Winn  parishes,  down  to  within 
four  miles  of  the  head  of  Little  River,  were  in  a  condition  alto¬ 
gether  analogous  to  that  prevailing  around  Mansfield.  There  are 
no  better  examples  of  the  laminated  sands  and  clays  that  denote 
lagoon  deposition,  than  the  bluffs  at  and  above  Columbia  on  the 
Ouachita,  and  others  similar  but  smaller  on  Bayou  Castor,  while 
marine  fossils  have  been  sought  for  in  vain  so  far  over  this  whole 
region.  Occasional  salt-bearing  strata  show  also  that  the  lagoon 
sometimes  dried  up  to  such  an  extent  as  to  deposit  its  salt.  Most 
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of  the  fossils  obtained  from  Claiborne  and  Bienville  parishes  came 
from  wells  whose  sections  were  not  obtained.  The  absence  of  the 
laminated  strata  is  not  therefore  to  be  inferred  from  the  occurrence 
on  the  map  of  the  letter  J  without  the  italic  L.  Near  Homer, 
Sparta  and  Yernon,  these  strata  are  found  in  force,  at  a  higher  level 
at  the  former  place  than  the  fossils  reported  to  have  been  found 
there.  The  inference  is,  that  the  deeper  parts  of  the  early  Jackson 
bay  became  separated  in  time  from  the  ocean,  forming  a  third 
lagoon,  or  series  of  them,  in  which  the  marine  deposits  were  covered 
as  elsewhere  with  non-fossiliferous  strata. 

The  territory  of  the  rest  of  the  bay,  i.  e.  from  about  the  parallel 
of  township  fourteen  north,  down  to  the  Vicksburg  line,  is  of  marine 
origin  solely.  For  the  benefit  of  the  technical  reader,  I  append  lists 
of  the  fossils  found,  as  determined  for  me  by  Prof.  E.  W.  Hilgard. 
The  letters  C,  J  and  Y,  appended  to  the  names,  imply  that  the 
fossils  were  found  in  the  Claiborne,  Jackson  or  Vicksburg  groups  of 
Mississippi.  As  the  preponderance  of  Jackson  shells  proves  each 
locality  that  I  have  so  laid  down  to  be  of  Jackson  date,  the  occurrence 
in  this  list  of  either  a  V  or  a  0  without  a  J  denotes  an  addition  to 
what  has  been  previously  known  concerning  the  distribution  of  the 
tertiary  species,  i.  e.  that  the  species  so  marked  were  living  in  Louis¬ 
iana  in  the  Jackson  period,  although  they  have  not  yet  been  found 
in  strata  of  that  date  in  either  Alabama  or  Mississippi: 

List  of  Fossils  found  in  Jackson  strata  of  Louisiana.  (Determined  by 
Professor  E.  W.  Hilgard,  of  Mississippi  University.) 


BIVALVES. 


Anomia,  two  new  species. 

Area,  three  new  species. 

Astarte  parilis,  J. 

Avicula  argentea,  Y. 

Avicula,  new  species. 

Cardium  Nicolleti,  J.  and  C. 

Cardium,  new  species. 

Cardium,  two  new  species  (near)  Mag- 


Crassatella  Mississippiensis,  J.  and  Y. 
Crassatella  flexura,  J. 

Crassatella,  two  new  species. 

Cytherea  sobrina,  J.  and  Y. 

Cytherea  imitabilis,  J.  and  V. 
Cytherea,  var.  like  imit. 

Cytherea  pyga. 

Glossus  filosus,  J. 

Leda  multilineata,  J. 

Leda,  two  new  species. 

Lima,  species. 

Lucina,  species  undetermined,  5. 
Mactra  funerata,  J.  and  V. 


num. 

Corbula,  species  undetermined,  J. 
Corbula  Natchitochiensis,  Hilg.  (new 


species). 

Corbula  bi-carata,  J. 
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Navicula  lima,  Y.  and  J. 

Navieula  Mississippiensis,  J.  and  V. 
Nucula,  species. 

Nucula,  species  undetermined,  J. 
Ostrea,  two  species. 

Ostrea  Alabatnensis,  two  var.,  C. 
Ostrea  pratensis,  Hilg.,  J.  and  V. 
Ostrea  divaricata,  C. 

Ostrea,  species  undetermined,  C. 
Ostrea,  new  species. 

Ostrea  Georgiana,  J. 

Panopaea,  species  undetermined,  J. 
Pecten  nuperus,  .J. 

Pecten  calvatus,  Mort.  J.  and  V. 


Pecten,  new  species. 

Pectunculus,  species. 

Pinna,  species  undetermined,  J. 
Plicatula,  new  species. 

Plicatula,  species. 

Serpula,  two  new  species. 

Solen,  species  undetermined,  J. 
Solen,  new  species. 

Tellina,  new  species. 

Teredo  Mississippiensis,  J. 
Venericardia  alticosta,  J.  and  C. 
Venericardia  planicosta,  J.  and  C. 
Venericardia  rotunda,  J.  and  C. 


UNIVALVES. 

Actaeon,  new  species.  Mitra  Millingtoni,  J. 

Architectonica  acuta,  J.  Mitra,  two  new  species. 

Architectonica  bellastriata.  Monoceros,  new  species. 

Architectonica,  species  undetermined  J.  Murex,  species. 
Architectonica,  two  new  species.  Natica  permunda,  J. 


Buccinum  Mississippiensis,  J.  aud  V. 
Bulla,  species  undetermined,  J. 
Busycon  spiniger,  V.  and  J. 

Calyptroea,  species. 

Calyptrophorus  velatus,  J. 
Calyptiophorus,  new  species  (near 
Velatus). 

Cancellaria  funerata. 

Capulus  Americanus,  J. 

Caricella  subangulata,  J. 

Caricella,  species  undetermined,  J. 
Clavelithes  humerosus,  J. 

Conus  tortilis,  J. 

Cypraea  fenestralis,  .T. 

Dentalium  Mississippiensis,  J  and  V. 
Dentalium,  species  undetermined,  J. 
and  C. 

Dentalium.  new  species. 

Fusus,  four  new  species. 

Fusus,  species  undetermined,  J. 
Gastridium  vetustum,  J. 

Marginella,  two  species. 

Melongena,  new  species. 

Mitra  dumosa,  J. 


Natica,  new  species. 

Natica  clausa,  Hilg.,  new  species. 
Natica  Vicksburgensis,  J.  and  V. 
Narica,  species. 

Nautilus,  zigzag. 

Oliva,  two  new  species. 

Phorus  humilis,  V. 

Pleurotoma  porcellana,  V. 
Pleurotoma  tenella,  V.  and  J. 
Pleurotoma,  two  new  species. 
Pleurotoma,  species. 

Pleurotoma,  undetermined,  J. 
Porcellana,  new  species. 

Pyrula,  species  undetermined,  V. 
Pyrula,  species  undetermined,  V. 
Pyrula,  two  species. 

Ringicula  Mississippiensis,  V. 
Scalaria  trigintaria,  V. 

Sigaretus,  new  species. 

Solarium  triliratum. 

Solarium,  species. 

Strepsidura  dumosa,  J. 

Terebra  tantula,  V. 

Terebra,  new  species. 


13 


Terebra  divisurum,  Y. 

Terebra,  species. 

Tritonia,  new  species. 

Tritonia,  species  undetermined,  J. 
Tnton,  species. 

Trochita  trochiformis,  J.  and  Y. 
Turbinella  protracta,  V.  and  J. 


Turbinella  perexilis,  V.  and  J. 
Turritella  alveata,  J. 

Turritella,  species  undetermined,  J. 
Turritella,  new  species. 

Umbrella  planulata,  J. 

Yoluta  symmetrica,  J. 

Yoluta  dumoga,  J. 


RADIATES. 


Celliopora,  species. 

Ceriopora,  species  undetermined,  J. 
Cidaris,  species  (?) 

Clypeaster,  species  (?) 

Endopachys  alatum,  Lonsdale,  J. 
and  V. 

Endopacbys  triangularis,  J. 
Flabellum,  Wailesii,  J. 


Lunulites,  species. 

Madrepora  Mississippiensis,  V. 
Madrepora,  two  new  species. 
Osteodes  irroratus,  J. 

Osteodes  polycinctus,  Hilg.,  J. 
Osteodes,  new  species. 
Keptocelloporaria,  species. 
Scutella  Lyelli,  J.  and  Y. 


CRUSTACEA. 

A  short-tailed  crab,  new  species  (?)  Gonoplex,  species,  V. 

FOR  AMTNTFEE  A. 

Orbitoides  Mantelli,  Y.  Orbitoides,  discina,  Hilg.,  new  species. 

Orbitoides  Nupera,  Con.  (?) 

FISH. 

Carcharodon  angustidens  (?)  J.  and  Y.  Mylobates,  species. 

Galeocerdo  latidens,  Y.  Otodus  appendiculatus. 

Galeocerdo  minor.  Pleuracanthus. 

Lamna  elegans.  Otoliths. 

Cetaceax. — Zeuglodon  maerospondylus,  J. 


The  Zeuglodon  has  so  far  only  been  found  in  Louisiana  at  Mont¬ 
gomery,  in  Grant  parish,  and  at  Grandview,  on  the  Ouachita.  In 
the  banks  of  Red  river,  just  below  the  former  place,  I  last  winter 
exhumed  twenty-five  consecutive  vertebras,  and  many  portions  of 
the  skull,  ribs,  fore-arms,  etc.,  of  a  large  specimen.  These  verte¬ 
brae,  some  of  which  belonging  to  the  neck,  are  quite  small,  extend 
nineteen  feet  in  length,  while  the  head  could  not  have  been  less  than 
six  feet  long.  When  complete,  the  whole  animal,  therefore,  which 
is  said  to  have  had  one  hundred  and  fourteen  vertebrae,  could  not 
have  been  much  less  than  one  hundred  feet  long.  Even  the  fragment 
obtained  forms  a  striking  object  in  the  museum  of  the  survey. 
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On  examining  the  list  carefully,  it  will  be  seen  that  no  less  than 
nine  species  only  found  in  Vicksburg  strata  in  Mississippi,  occur  in 
the  Jackson  group  in  our  own  State,  viz:  Avicula  argentea,  Phorus 
humilis,  Pleurotoma,  porcellana,  two  undetermined  species  of  Pyrula 
Ringicula  Mississippiensis,  Terebra  tantula  and  Terebra  divisurum  Madre- 
pora  Mississippiensis  and  Orbitoides  Mantelli.  Those  that  occur  only  in 
Claiborne  strata  in  Mississippi,  but  in  Jackson  with  us,  are  three,, 
viz:  Ostrea  Alabamensis,  Ostrea  Divaricata,  and  an  undetermined 
oyster.  There  are  also  fifty-one  new  species.  It  will  he  perceived 
that  several  names  in  the  list  have  been  given  by  my  eminent  friend. 
Prof.  E.  W.  Hilgard.  There  is  no  one  in  the  country  better  fitted 
for  the  much-needed  task  of  labelling  and  describing  our  new  spe¬ 
cies  ;  his  long  experience  in  studying  the  fossils  of  Mississippi  and 
Alabama  enabling  him  at  a  glance  to  decide  that  a  species  is  really 
new,  and  thus  to  avoid  increasing  the  number  of  synonyms  that 
already  burden  conchology.  His  description  of  these  shells  will  be 
given  to  the  public  shortly,  if  they  are  not  already  in  print.  The 
other  names  are  after  T.  A.  Conrad,  where  not  otherwise  noted. 

The  materials  of  the  Jackson  strata  differ  with  their  origin.  The 
marine  division  contains  many  massive  clays,  often  full  of  selenite.. 
At  Grandview  there  is  a  stratum  of  such  clay  eighty-five  feet  in 
thickness.  Near  the  head  of  Little  River  it  is  struck  in  wells,  the 
gypsum  often  occurring  in  nodular  masses.  The  same  sort  of 
nodules  occur  at  some  of  the  salt  works,  as  at  Rayburn’s,  where  a 
thin  stratum  of  Jackson  age  overlies  the  cretaceous.  Other  samples 
of  these  clays  are  very  calcareous,  passing  into  true  marls.  The 
marine  Jackson  area  "is  dotted  with  prairies,  generally  where  these 
marls  form  the  surface.  They  are  of  somewhat  heavy  tillage,  but 
are  very  productive.  At  Montgomery,  the  zeuglodon  matrix  is  a 
true  shell  marl,  aud  well  suited  to  improve  the  light  sandy  soils  of 
the  pine  hills  near  by.  It  contains  a  notable  proportion  of  green 
sand,  or  silicate  of  iron  and  potash,  itself  an  excellent  fertilizer. 
This  ingredient  is  still  more  conspicuous  in  the  bluff  at  Natchi¬ 
toches,  where  clays  more  than  fifty-six  feet  in  all,  are  full  of  it.  At 
Sabine  Town  and  below,  a  very  marly  looking  layer  occurs,  con¬ 
sisting  mainly  of  ochreous  clay  and  green  sand.  Such  clays  might 
be  useful  on  sandy  soils  in  conjunction  with  lime,  but  are  not  as 
valuable  as  true  marl. 
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The  lagoon  strata  give  rise  to  light  sandy  soils,  easily  cultivated, 
but  as  easily  exhausted.  Consisting,  as  they  frequently  do,  of  fine 
layers  of  sand  and  elay,  they  have  tenacity  enough  to  retain  fer¬ 
tilizers,  and  ought  never  to  be  put  in  seed  without  them.  Where 
the  strata  of  sand  are  thick,  however,  the  soils  are  as  poor  as  in  the 
worst  parts  of  the  drift.  The  long-leafed  pine  has  chosen  these 
spots,  and  is  rarely  interrupted  in  its  possession  of  them.  In  the 
northwest  part  of  the  State  there  occurs  a  large  quantity  of  con¬ 
cretionary  iron-stone,  in  layers  of  from  half  an  inch  to  two  or  three 
inches  in  thickness.  Where  this  is  the  case  in  the  uppermost  strata, 
the  overlying  drift  is  apt  to  be  unusually  full  of  the  red  oxide  of 
iron.  This  gives  rise  to  the  “  Red  lands,”  many  of  which  are  more 
fertile  than  other  parts  of  the  drift.  This  variety  of  soil  is  more 
common  over  Claiborne  than  over  Jackson  territory  in  Mississippi, 
and  it  is  possible  that  that  division  of  the  tertiary  may  yet  be  proved 
to  exist  near  Plainville  in  Bossier,  and  Vienna  in  Jackson  parish, 
where  red  lands  are  well  developed. 

THE  VICKSBURG  GROUP. 

At  the  end  of  the  Jackson  period  the  shore  line  of  the  Gulf  ran 
northeast  from  Godwin’s  shoals,  on  Sabine  river,  to  about  six  miles 
south  of  Natchitoches.  We  strike  it  next  on  the  other  side  of  Red 
river  bottom,  somewhat  to  the  southeast,  below  Montgomery.  From 
this  point  it  runs  north  eastward  again,  with  several  curves,  to  the 
Washita,  below  Grand  View.  The  strata  which  were  deposited  to 
the  south  of  this  fine  are  mostly  of  marine  origin.  They  consist  of 
smooth  yellow  and  red  clays,  with  a  very  small  proportion  of  sand. 
Limestone  nodules,  generally  soft  and  yellow,  but  sometimes  hard 
and  white,  and  always  full  of  casts  of  shells,  are  a  striking  charac¬ 
teristic.  In  Natchitoches  and  Sabine  parishes  a  highly  ferruginous 
ridge  occurs,  abounding  in  red  ochre,  also  full  of  impressions.  This 
ridge  gives  rise  to  “  red  land”  soils  of  great  fertility,  though 
different  from  those  on  the  Jackson  area.  Where  the  yellow,  limy 
clay  forms  the  surface,  prairie  spots  abound,  which  are  generally 
black  with  vegetable  matter,  and  full  of  the  limestone  nodules  and 
shells  of  modern  snails.  These  prairies  are  excellent  land,  but  are 
unfortunately  of  limited  extent. 

Drift  deposits  occur  in  ranges  of  hills  upon  the  Vicksburg  area,  but 
the  more  level  portions  are  free  from  it.  The  post  oak  flat-woods 
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that  extend  from  the  head  of  Little  river  to  Centreville,  in  Catahoula 
parish,  are  a  case  in  point.  Wherever  this  formation  meets  the 
Grand  Gulf  group,  it  dips  beneath  it,  and  is  itself  underlaid  by  the 
Jackson,  at  least  along  its  northern  border.  The  breadth  of  the 
Vicksburg  outcrop  is  nowhere  more  than  a  dozen  miles,  a  circum¬ 
stance  in  which  Louisiana  resembles  Mississippi.  The  trend  of  the 
Gulf  coast  of  the  period,  corresponding  to  the  north  border  of 
formation,  had  a  very  obvious  relation  to  the  Mississippi  river.  It 
sloped  to  the  southeast  on  the  Mississippi  side,  and  to  the  southwest 
upon  ours,  but  began  somewhat  higher  up  on  the  eastern  than  on 
the  western  bank  of  the  river.  The  difference  is  somewhat  anolagous 
to  that  existing  now  between  the  eastern  and  western  portions  of 
the  present  coast. 

There  is  the  same  evidence  that  land  had  existed  early  in  the 
period  south  of  the  shore  line  above  mentioned,  that  there  is  in 
the  case  of  the  group  last  described,  viz:  beds  of  lignite  low  down 
in  the  series;  these  occur  on  the  headwaters  of  Sugar  creek,  in 
Catahoula  parish,  and  are  overlaid  by  laminated  sands  and  clays  for 
a  depth  of  about  twenty  feet.  Then  we  have  a  six-inch  shell  bed 
containing  Gorbula  alta,  and  then  more  sands  and  clays.  Here,  then, 
was  an  estuary,  that  at  one  time  was  filled  up  and  covered  with  a 
forest,  but  was  subsequently  again  depressed,  the  Corbula  showing 
the  existence  of  a  free  connection  with  the  ocean.  These  deposits 
show  signs  of  upheaval,  being  bent  into  wave  like  folds  and  dipping, 
apparently,  beneath  purely  marine  formations  of  the  same  group, 
both  north  and  south.  Hence,  we  infer  a  further  depression,  until 
the  Gulf  reached  the  northern  boundary  already  described,  at  about 
the  line  between  Catahoula  and  Caldwell  parishes. 

I  have  heard  of  lignite  upon  Coal-kill  creek,  also,  six  miles  east  of 
Fort  Jessup,  which  is  probably  similar  in  kind  and  history  to  the 
above,  but  have  not  yet  examined  it.  There  would  thus  appear  to 
be  great  analogy  between  the  Jackson  and  Yicksburg  groups,  the 
land  increasing  during  each,  both  by  the  deposit  of  vegetable  matter, 
the  filling  up  of  estuaries  and  lagoons,  and  the  laying  down  of 
marine  strata,  though  chiefly  by  the  latter,  in  the  Vicksburg. 

Limestone  has  not  yet  been  observed  in  our  Yicksburg  strata 
(although  there  are  some  important  ledges  of  this  date  in  Missis¬ 
sippi),  excepting  the  yellow  and  white  nodules  above  mentioned. 
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Our  fossils  also  are  much  less  numerous,  and  more  poorly  preserved 
than  those  of  our  sister  State.  Further  examination  is  needed, 
however,  before  this  can  be  considered  as  settled,  for  only  very 
cursory  attention  has  been  given  to  their  collection.  The  fol¬ 
lowing  is  the  list  as  it  stands  at  present.  The  number  of  mere 
genera,  as  well  as  of  doubtful  names,  is  owing  to  the  indistinctness 
of  the  casts  in  the  soft  yellow  limestone. 

Fossils  of  the  Vicksburg  Group  in  Louisiana.  ( Determined  by 
Dr.  E.  W.  Hilgard.) 

The  letters  “J”  and  “V”  show  the  formations  in  which  the  shells  occur  in 
Mississippi. 

BIVALVES.  UNIVALVES. 


Anomia,  species. 

Buccinum 

Area  Mississippiensis,  V. 

Busycon,  species. 

Avicula,  species. 

Cassis  caelatura,  Y. 

Cardium  diversum,  V. 

Conus  sauridens,  V. 

Cardium,  eversum,  Y. 

Dentalium  Mississippiensis,  J.  and  V. 

Cardium  Yicksburgense,  V. 

Picus,  species. 

Corbula  alta,  V. 

Murex  Mississippiense,  V. 

Corbula  engonata,  V. 

Pyrula  fenestrata. 

Cytherea  astartiformis,  V. 

Pyrula,  species. 

Cytherea  imitabilis,  V.  and  J. 

Sigaretus,  species. 

Cytherea  lenis 

Solarium,  species. 

Xieda  serica,  V. 

Triton  crassidens,  Y. 

Navicula  lima,  V.  and  J. 

Triton,  species. 

Navicula  Mississippiensis,  V.  and  J. 

Turritella  Mississippiensis,  Y. 

Ostrea  two  species. 

Turbinella  protracta,  V.  and  J. 

Pecten  calvatus  (?)  Y.  and  J. 

Voluta  symmetrica  (?)  J. 

Pecten,  Poulsoni  Y. 

Pectunculus 

RADIATES. 

Pinna  argentea,  Y. 

Pinna,  species. 

Turbinolia  caulifera,  V. 

Spondylus,  species. 

Lunulites,  species. 

Tellina,  species. 

F  OR  AMINIFEB. 

CRUSTACEAN. 

Orbitoides  Mantelli,  V. 

Gonoplex,  species  undetermined,  V. 

On  the  map,  the  letter  Y  denotes  the  localities  of  Vicksburg  fossils 

already  discovered,  and  L,  Y,  L, 

the  estuary  deposits  with  lignite. 

But  little  can  be  said  of  the  resources  presented  to  us  in  this 

formation.  Its  surface  offers  much  better  soils  than  our  uplands  in 
2 
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general  can  boast,  the  prairies  being  especially  fertile.  The  flat- 
woocls  clays  are  not  well  supplied  with  water,  and  become  very 
boggy  in  wet  weather.  It  is  probably  owing  to  this  property  of 
being  easily  softened  by  water,  that  they  are  denuded  of  drift,  in 
Catahoula  and  the  eastern  part  of  Grant  parish,  as  well  as  near  the 
Sabine.  Good  marls  and  brick  clays,  with  occasionally  enough 
limestone  nodules  to  encourage  the  burning  of  lime,  are  the  only 
useful  materials  noted  so  lar. 

Wherever  observed  in  contact,  the  Vicksburg  strata  dip  beneath 
those  of  the  Grand  Gulf  group,  which  therefore  is  next  to  be  de¬ 
scribed. 

THE  GRAND  GULF  GROUP. 

As  will  be  seen  on  the  map,  this  formation  commences  south  of 
the  Vicksburg  outcrop,  and  extends  until  it  reaches  the  strata  of  the 
Bluff  period,  in  about  township  four  and  five  south,  on  both  sides  of 
the  river.  It  is  cut  into  four  parts  by  the  bluff  and  alluvion  of  Red 
river  and  the  Mississippi.  The  largest  of  these  lies  upon  the  eastern 
side  of  the  river,  and  reaches  into  the  State  of  Mississippi,  up  to  the 
Vicksburg  area.  The  next  in  size  is  southwest  of  Red  river, 
stretching  into  Texas.  A  large  part  is  found  northeast  of  Red 
river,  as  far  as  Sicily  Island  on  the  Ouachita  ;  while  the  smallest  is 
said  to  form  the  western  portion  of  the  Avoyelles  prairies.  The 
latter  I  have  not  visited.  The  whole  territory  is  deeply  covered 
with  drift,  and  as  the  strata  seem  to  dip  southward,  they  gradually 
disappear,  even  from  the  ravines,  some  distance  to  the  north  of  the 
boundary  of  the  bluff.  The  peculiarities  of  this  group  aro  therefore 
only  to  be  observed  in  the  northern  part  of  its  area,  the  southern 
presenting  only  the  drift  to  view. 

A  rather  sharp  series  of  escarpments  marks  the  northern  boun¬ 
dary  of  the  Grand  Gulf,  the  most  remarkable  of  which  are  the  hills 
near  Mill  Creek,  in  Sabine  parish;  on  Bayou  Casatche,  or  Kisatchie; 
south  of  Cloutierville;  east  of  Little  River;  and  northwest  of  Har¬ 
risonburg,  on  the  Ouachita.  Wherever  examined,  these  hills  appear 
to  be  composed  of  non-fossiliferous  clays  and  sandstones,  pretty 
regularly  stratified,  varied  occasionally  by  clayey  sand,  and  beds 
containing  twigs  and  leaves.  The  sandstone  occurs  in  ledges,  of 
thickness  never  above  twenty  feet,  and  generally  of  from  three  feet 
to  six  inches.  It  varies  much  in  quality,  being  sometimes  too  hard 
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to  work,  and  at  others  too  soft  for  use  as  a  building  material.  Many 
ledges,  however,  are  well  suited  for  this  purpose,  and  some  use  has 
been  made  of  them,  principally  in  the  construction  of  chimneys. 
These  ledges  are  generally  of  a  white  or  grayish  white  color,  though 
apt  to  be  streaked  with  red,  where  exposed  to  the  action  of  the  iron 
bearing  clays  of  the  overlying  drift.  The  clays  are  chiefly  of  gray 
or  blue  shades,  crumbly;  shales,  almost  white,  are  not  uncommon; 
and  a  remarkably  pure  white  clay,  called  “  chalk  ’’  by  the  inhabitants 
of  the  neighborhood,  occurs  in  the  northernmost  point  of  the  for¬ 
mation,  in  Catahoula  parish,  and  is  reported  to  exist  also  in 
Natchitoches  parish,  about  ten  miles  southeast  of  Fort  Jes¬ 
sup.  I  have  seen  several  good  specimens  of  iron  pyrites  from  the 
clays  of  this  formation  near  Bayou  Casatche,  and  south  of  Cloutier- 
ville,  and  copperas,  resulting  from  its  decomposition,  is  a  common 
constitutent  of  the  white  efflorescence  that  forms  upon  them  where 
exposed  in  banks.  The  various  strata  are  not  continuous  for  any 
great  distance,  so  that  it  is  hard  to  find  any  level  of  reference  in¬ 
different  sections  whereby  to  prove  the  relation  of  one  to  the  other, 
and  so  arrive  at  an  estimate  as  to  the  thickness  of  the  whole  group. 

At  the  “Chalk  hills,”  a  section  of  a  hundred  feet  fails  to  pass 
through  to  the  underlying  Vicksburg,  which  crops  out,  however,  in 
deeper  ravines  not  far  distant.  The  “chalk”  which  is  at  the  top  in 
this  section,  is  found  in  lumps  twenty-two  feet  below  the  surface,  on 
Sicily  Island,  in  Mr.  W.  E.  Tiller’s  well,  at  the  foot  of  hills  that  are  but 
the  continuation  of  the  bluffs  at  Harrisonburg.  These  bluffs  show 
about  sixty  feet  of  Grand  Gulf  strata.  If,  therefore,  the  two  beds 
of  “Chalk”  can  be  assumed  as  equivalent,  (which  is  at  least  probable, 
for  the  circumstances  leading  to  the  depositing  of  so  pure  a  sub¬ 
stance,  must  have  been  peculiar,  and  not  likely  to  be  repeated,)  we 
must  add  the  height  of  the  Chalk  hills  to  the  depth  of  the  well,  and 
that  to  the  Harrisonburg,  sixty  feet,  making  one  hundred  and  eighty- 
two  feet  in  all,  for  the  probable  thickness  of  the  formation  at  that 
point.  That  this  estimate  is  rather  under  the  mark  than  over  it  is 
shown  by  the  hills  south  of  Cloutierville  and  on  Bayou  Kasatchie, 
which  are  estimated  by  those  living  near  them  at  from  three  hun¬ 
dred  to  four  hundred  feet  in  height,  and  are  all  of  this  formation  as 
far  as  can  be  seen,  excepting  about  twenty-five  feet  of  drift  upon 
their  summits.  The  survey  of  these  higher  hills  will  throw  more 
light  upon  the  thickness  of  the  group.  As  the  clays  of  this  series 
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are  massive  in  their  cleavage,  and  the  sands  sharp,  they  appear  to 
have  been  deposited  in  deep  water,  but  the  absence  of  fossils  is 
difficult  to  account  for,  if  the  water  was  that  of  the  Gulf,  while  it  is 
equally  hard  to  imagine  that  strata  of  such  extent  and  thickness 
could  be  laid  down  in  any  but  a  very  large  body  of  water.  The 
usual  explanation  of  the  absence  of  animal  relics  has  been  hinted  at 
already  in  speaking  of  the  lagoon  deposits  of  the  Jackson  group.  It 
is,  that  the  water  must  have  contained  too  much  salt  for  the  fresh 
water  species  to  live  in  it,  and  too  little  for  the  marine,  and  must 
have  been  subject  to  great  fluctuations  in  freshness  by  the  influx  of 
water  in  wet  seasons,  and  its  evaporation  in  dry,  to  exclude  species 
that  can  live  in  brackish  water.  Until  the  whole  outline  of  the 
formation  is  mapped  out,  in  Texas  on  the  one  hand  and  in  Alabama 
on  the  other,  it  is  too  soon  to  theorize  as  to  how  this  condition  of 
things  may  have  been  produced. 

The  soil  upon  the  Grand  Gulf  territory  is  the  poorest  in  the  State. 
It  owes  its  peculiarities  principally  to  the  overlying  drift,  but  in 
cases  where  the  streams  have  cut  through  that  formation,  and  are 
now  wearing  away  the  sands  and  clays  of  the  Grand  Gulf,  their  bot¬ 
tom  lands  are  uot  apt  to  be  very  rich.  Calcareous  strata  are  rare  in 
this  region.  One  of  limited  extent  occurs  in  the  southern  part  of 
Sabine  parish,  where  the  largest  outcrop  of  it  forms  Anacoco  prairie, 
and  others  produce  the  “  black  land  spots/’  common  in  that  neigh¬ 
borhood.  These  are  all  very  fertile,  but  are  the  exception  to  the 
rule.  Marl  also  occurs  at  McKendrick’s,  on  Sicily  Island.  The 
useful  materials  of  this  formation  are  its  building  stone,  and  brick 
and  potter’s  clays.  The  so-called  “  chalk  ”  ought  certainly  to  be 
utilized,  being  pure  enough  for  the  best  quality  of  stoneware.  The 
marl  might  be  made  of  great  use  in  improving  the  light  and  sandy 
soils  in  its  immediate  neighborhood. 

This  group  closes  the  tertiary  series  of  Louisiana.  That  the 
whole  area  that  we  have  been  considering,  from  Arkansas  down, 
became  dry  land,  and  remained  so  for  a  long  time  before  the  deposi¬ 
tion  of  the  drift,  is  proved  by  the  fact  that  ancient  hills  and  valleys 
exist  beneath  the  latter,  which  yet  owe  their  forms  to  ordinary 
denudation  by  rain  and  streams.  The  ancient  vegetation  of  these 
hills  is  preserved  for  us  chiefly  in  the  form  of  silicified  wood,  which 
is  quite  abundant  in  some  places. 
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The  prevalence  of  a  palm  (Sabal)  often  more  than  a  foot  in  diame¬ 
ter,  shows  that  the  climate  was  at  least  as  warm  as  now,  and 
probably  warmer.  Some  of  these  trees  are  lignitized  in  Mississippi- 
but  I  have  not  met  with  similar  examples  in  our  own  State.  The 
wood  of  high  and  dry  regions  is  apt  to  decay  as  it  falls;  it  is  the- 
softer  earth  of  swamps  that  receives  and  preserves  the  timber  that 
grows  upon  it,  until  it  has  time  to  carbonize.  As,  therefore,  tlm 
*  existence  of  ravines  proves  that  the  land  was  raised  to  a  consider¬ 
able  height,  we  are  not  to  expect  to  find  beds  of  lignite  upon  the 
territory  of  this  group.  There  is  another  consideration  that 
strengthens  the  conclusion  that  a  great  length  of  time  intervened 
between  the  elevation  of  these  strata  and  the  opening  of  the  post- 
tertiary  era.  The  ^ivision  of  the  tertiary,  in  England,  by  Sir  Charles 
Lyell,  is  into  eocene,  miocene  and  pliocene  epochs.  Our  Jackson 
and  Vicksburg  groups  are  both  eocene,  according  to  the  definition 
that  those  strata  contain  only  extinct  species.  There  is  nothing  in 
Louisiana  to  correspond  to  the  other  two  epochs,  excepting  the 
deposition  of  the  Grand  Gulf  series,  followed  by  lifting  up  of  the 
whole  State  above  the  level  of  the  sea,  and  a  period  of  rest  in  that 
condition.  The  deposition  may  have  occupied  the  miocene,  aud  the 
period  of  rest  the  pliocene,  for  anything  that  we  know  to  the  con¬ 
trary.  Thus  there  was  time  for  the  rains  to  gather  into  brooks,  and 
for  these  to  hollow  out  their  valleys  until  a  hilly  surface  .closely 
corresponding  to  the  present  was  produced.  We  come  now  to  con¬ 
sider  what  took  place  in  the  post-tertiary  era. 

THE  DRIFT  PERIOD. 

The  deposits  of  the  drift  period,  as  has  already  been  stated,  cover 
the  whole  area  of  the  formations  already  described,  excepting  some 
parts  of  the  Vicksburg  territory.  They  consist  of  various  alterna¬ 
tions  of  red  and  yellow  sands  and  clays,  with  pebbles,  generally 
flinty,  but  often  of  iron  ore.  Lime  is  very  seldom  met  with.  The 
pebbles  when  flinty,  are  often  full  of  casts  of  fossils  always  of  Pala¬ 
eozoic  date.  There  exists  a  sort  of  quasi-stratification  among  these 
deposits,  but  nothing  like  the  regularity  produced  in  still  water. 
The  pebbles  also  are  rounded,  and  where  their  origin  has  been 
traced,  are  found  to  have  traveled  tor  hundreds  of  miles  from  the 
north  northeast.  I  have  precisely  similar  specimens  from  Paducah, 
in  Kentucky,  and  from  Petit  Anse,  almost  on  the  shores  of  the  Gulf; 
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from  Helena,  in  Arkansas,  aud  from  the  artesian  wells  in  Calcasieu, 
at  a  depth  of  from  three  hundred  and  thirty-four  to  four  hundred 
and  twenty-five  feet.  Pebbles,  however,  are  not  uniformly  present 
in  this  formation.  Traveling  from  east  to  west,  we  find  great  varia¬ 
tion  in  this  respect.  In  Washington  parish  they  are  common. 
Some  beautiful  specimens  of  silicified  Cyathophylloid  corals  were 
collected  there.  About  five  miles  east  of  Tangipahoa  these  have 
disappeared  and  the  deposit  is  a  yellow  clay,  with  fragments  of  • 
brown  Hematite  and  red  ochre.  On  Beaver  creek,  and  to  the  west 
of  Tangipahoa,  it  has  changed  to  a  coherent  sand  of  an  intense  red 
color.  Bed  and  yellow  clay  again,  with  a  few  quartz  pebbles,  are 
seen  on  the  road  to  Gfreensburg,  and  red  sand  at  that  place.  Violet 
and  yellow  clay  with  a  peculiar  chocolate  shale,  ^re  found  between 
this  point  and  the  Amite  river.  Then  the  pebbles  recommence  and 
are  fossiliferous  as  usual.  Clinton  and  Jackson  are  both  built 
upon  them.  They  underlie  the  bluff  to  within  a  mile  of  the  river 
at  Bayou  Sara.  Crossing  the  alluvion  to  the  opposite  bluffs,  at 
Avoyelles  prairie,  we  find  them  underlying  it,  at  a  depth  of  about 
forty  feet.  They  are  abundant  north  of  Alexandria,  on  the  Grand 
Gulf  territory,  and  also  from  near  Cheneyville  to  the  Lime  Kilns 
near  Chicot.  They  underlie  the  Calcasieu  and  St.  Landry  prairie 
regions.  In  the  north  part  of  Calcasieu,  the  western  part  of  Bapides 
and  the  south  of  Sabine  and  Natchitoches  parishes,  the  drifts  con¬ 
sists  of  red  and  yellow  streaked  clays,  and  white  sand,  without 
pebbles.  At  Grand  Ecore  and  along  Bayou  Pierre,  fragments  of  quartz 
and  ochre  are  mixed  with  similar  clays,  but  fossils  have  disappeared. 
South  of  Manny,  on  the  Vicksburg  area,  the  drift  consists  of  high 
sand  hills;  east  of  Fort  Jessup  these  rise  very  high,  and  have  a 
ledge  of  iron-stained  sandstone  near  theirsummits,  with  pieces  of  lime¬ 
stone  lower  down,  derived  from  the  limestone  ledges  of  the  Jack- 
son,  immediately  to  the  north.  De  Soto  is  covered  with  yellow  and 
red  clays  and  sands,  without  fossils  or  pebbles  as  far  as  seen.  In 
Caddo  the  drift  is  similar,  but  contains  pebbles  of-  concretionary 
iron  ore  in  the  northern  part.  Hurricane  and  Carolina  Bluffs  on 
Bed  river  are  composed  entirely  of  drift,  here  principally  a  coarse 
sand  with  irregular  layers  of  red  clay.  The  iron  bearing  sandstone 
is  common  around  Bocky  Mount,  and  in  all  the  higher  hills  of  north 
Bossier,  Claiborne,  Jackson  and  Union  parishes.  In  fact,  a  good 
part  of  the  height  of  these  hills  is  owing  to  the  resistance  to  denu- 
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dation  offered  by  this  kind  of  rock.  It  looks  very  much  like  iron 
ore,  being  often  nearly  black;  and  when  it  contains  ochreous 
veins,  and  crumbles  in  the  fire,  it  may  be  of  some  value  in  that  re¬ 
spect,  but  the  most  of  it  is  mere  sandstone.  The  drift  seems  to 
have  derived  its  iron  partly  from  the  beds  of  concretionary  iron  ore 
in  the  underlying  Jackson  strata,  and  it  has  cemented  the  sands  into 
sandstone  in  some  places,  and  piled  the  rounded  pebbles  of  Jackson 
ore  in  others.  To  the  latter,  much  of  the  best  red  land  around 
Plainville  in  Bossier,  and  at  various  places  in  Claiborne  and  Jackson 
parishes,  owes  its  color.  They  form  a  delightful  gravel  for  a  road,  and 
the  naturally  macadamized  slopes  near  Mount  Labanon  and  Yernon 
are  pleasant  exceptions  to  the  general  rule  of  bad  roads,  in  our  up¬ 
land  regions.  In  Caldwell  and  the  eastern  part  of  Jackson  and 
Winn  the  red  and  yellow  sands  and  clays  are  again  free  from  peb¬ 
bles,  as  is  also  the  case  in  the  high  grounds  of  Morehouse  parish. 

The  greatest  depth  yet  demonstrated  for  this  formation  is  at  the 
sulphur  well  in  Calcasieu,  where  it  is  one  hundred  and  seventy-three 
feet  thick.  That  it  lies  upon  a  very  irregular  surface,  i.  e.,  the  hills 
and  valleys  of  the  denuded  tertiary,  is  shown  in  that  region  by  Dr. 
Kirkman’s  well,  which  struck  it  about  one  hundred  and  seventy-four 
feet  lower  down  than  was  the  case  at  the  other  well,  not  half  a  mile 
distant,  and  had  not  penetrated  it  at  ninety  feet  further.  It  is  gen¬ 
erally  much  thinner  than  this  upon  the  northern  part  of  the  State. 
Thus,  at  Carolina  Bluffs,  it  is  about  fifty  feet  thick,  at  Grand  Ecore 
and  Harrisonburg  about  twenty-five  feet,  and  in  the  cuts  on  the 
Shreveport  and  Marshall  Railroad  it  is  seen  to  vary  from  a  few  feet 
to  a  few  inches,  as  it  follows  the  double  contour  of  the  ancient 
and  present  hills.  Of  course  denudation  has  often  removed  it 
entirely  from  the  hill  sides  in  this  region. 

Outside  of  our  own  State  this  formation  is  of  magnificent  propor¬ 
tions.  It  extends  with  much  such  characteristics  as  we  have 
described  at  least  from  Georgia  to  the  Llano  Estacado,  in  north¬ 
western  Texas,  in  an  east  and  west  direction,  and  from  the  southern 
boundary  of  the  tertiary,  through  Tennessee  and  Arkansas  into  Ken¬ 
tucky,  where,  no  doubt,  it  is  continuous  with  the  boulder-bearing 
clays  of  the  northern  drift. 

When  and  how  were  these  deposits  made  ?  Geologists  are  agreed 
that  the  post-tertiary  period  began  with  an  era  of  intense  cold, 
during  which  the  northern  part  of  the  continent  was  raised  above 
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its  present  level,  thus  increasing  the  area  of  snow-bearing  land; 
that  during  this  period  glaciers  covered  many  parts  of  the  continent, 
the  grooves  that  they  have  cut  in  the  rocks  still  showing  where  they 
have  been.  Such  grooves  indicate  not  only  that  the  Green  Moun¬ 
tains  were  a  glacial  centre,  and  the  valleys  of  the  Connecticut, 
Hudson  and  Mohawk  were  filled  with  ice,  ( Dana,)  but  that  the  great 
lakes  were  each  in  the  course  of  excavation  by  the  same  powerful 
agent;  Lake  Michigan  even  discharging  one  into  the  Mississippi. 
(Newberry.)  As  our  State  is  too  far  south  to  have  been  the  site 
of  a  glacier,  this  period  has  left  no  record  here.  But  if  this  part  of 
the  continent  was  raised  as  well  as  the  nothern,  the  Mississippi  must 
have  cut  out  its  bed  much  below  its  present  level. 

After  the  glacial  period  proper,  there  followed  a  depression  of  the 
continent,  as  to  the  events  of  which,  testimony  is  somwhat  discord¬ 
ant.  As  I  have  seen  specimens  of  the  drift  gravel  of  Paducah, 
Kentucky,  which  clearly  are  identical  with  ours.  The  phenomena  of 
this  epoch  in  Ohio  are  of  the  utmost  importance  in  settling  the  rela¬ 
tion  of  our  deposits  to  those  of  the  north. 

According  to  Dr.  J.  S.  Newberry,  lately  State  Geologist  of  Ohio, 
and  at  present  Professor  of  Geology  in  Columbia  College,  New  York, 
the  drift  deposits  to  be  accounted  for  in  that  State  consist  of  some 
two  hundred  feet  of  fine  blue  and  red  clays,  the  “Erie  clays”  of  Sir 
Wm.  Logan,  overlaid  by  sands  and  gravel,  with  large  transported 
stones  and  by  the  lake  beaches.* 

The  Erie  clays,  he  states,  are  accurately  stratified,  and  must  there¬ 
fore  have  been  laid  down  in  deep  and  quiet  waters,  formed  by  the 
melting  of  the  glaciers  in  the  first  part  of  the  depression,  which  he 
thinks  amounted  to  five  hundred  feet.  We  have  no  equivalent  to 
these  clays  that  I  know  of,  unless,  as  the  Doctor  suggests,  the  lowest 
part  of  the  Mississippi  trough  may  have  been  filled  at  that  time. 
But  over  them  occur  sand  and  gravel  beds,  with  large  boulders 
above,  brought  from  regions  north  of  their  present  position,  to  ex¬ 
plain  which  he  draws  a  picture  that  agrees  in  part  with  the  views  of 
the  eminent  Dawson,  of  Nova  Scotia,  viz:  that  there  was  a  time  when 
there  was  an  inland  sea  over  the  basin  of  the  great  lakes,  gradually 
displacing  the  ancient  glaciers,  which  yet  formed  a  wall  of  ice  on  the 


*  Surface  Geology  of  the  Basin  of  the  Great  Lakes  and  Valley  of  the  Mississippi ; 
Annals  of  the  Lyceum  of  Natural  History.  N.  Y. ;  page  222,  vol.  ix;  June,  1869. 
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north,  but  whose  southern  shore  “  was  formed  by  the  highlands  of  the 
Ohio;”  that  bergs  from  the  northern  ice-wall  “  floated  off  southward 
with  the  current,”  grounding  five  hundred  miles  away  upon  the  south¬ 
ern  shore,  and  there  depositing  their  loads.  These  loads  consisted 

partly  of  gravel,  containing  the  palaeozoic  fossils  of  the  region  of 

« 

the  great  lakes.  Now  a  very  small  change  in  this  theory  of  the 
Doctor’s  would  bring  the  remainder  into  harmony  with  the  immense 
array  of  facts  presented  by  the  southern  drift,  and  would  render  it 
more  intelligible. 

How  did  it  happen,  if  this  inland  sea  had  any  shore  at  the  high¬ 
lands  of  the  Ohio,  etc.,  that  there  was  a  current  bringing  icebergs 
from  five  hundred  miles  to  the  north?  Currents  do  not  flow  where 
there  is  no  outlet.  The  proper  deposits  for  such  a  sea  are  the  Erie 
clays  that  were  really  laid  down,  while  the  limited  amount  of 
depression  left  a  southern  shore  above  the  waters.  Let  us  suppose 
that  the  sinking  continent  had  submerged  this  shore  at  the  time  of 
the  gravel  and  boulders— the  true  drift  period — and  what  would 
have  happened?  The  valley  of  the  Mississippi  would  have  been 
connected  with  that  of  the  lakes  and  St.  Lawrence,  and  widely  sub¬ 
merged  wherever  its  elevation  is  but  moderate.  The  Arctic  current 
that  now  brings  icebergs  to  the  banks  of  Newfoundland,  finding  a 
sea  with  an  outlet,  where  now  a  continent  bars  its  progress,  would 
have  swept  up  the  St.  Lawrence  estuary,  been  deflected  by  the 
Azoic  region  south  of  Lake  Superior,  and  have  spread  widely  over 
the  Southern  States.  Such  a  current,  oceanic  in  its  breadth  and 
steadiness,  is  alone  able  to  account  for  the  Silurian,  Devonian  and 
Carboniferous  fossils  strewed  broadcast  over  our  State.  This  is  Dr. 
Dawson’s  idea  of  the  Drift,  and  explains  the  facts  better  than  any 
other  that  I  have  yet  seen.  It  need  not  have  taken  very  long  for 
such  an  agent  to  have  laid  down  deposits  that  are  generally  below 
one  hundred  and  seventy-three  feet  in  thickness,  and  the  fact  that 
it  was  a  time  of  rapid  transition  in  climate  is  enough  to  account  for 
the  absence  of  fossils  peculiar  to  the  period,  at  least  in  the  South. 
Such  fossils  exist  in  the  contemporaneous  deposits  near  the  St.  Law¬ 
rence,  and  are,  as  might  be  anticipated,  shells  of  the  present  Arctic 
type.  (Dawson’s  Acadian  Geology,  pp.  63  and  68.) 

But  the  epoch  of  greatest  depression  ended,  and  an  elevation  took 
place,  though  not  to  the  present  height.  The  great  lakes,  the  St. 
Lawrence,  and  Lake  Champlain,  in  common  with  all  the  principal 
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streams  in  the  country,  still  stood  at  a  much  higher  level  than  at 
present,  and  deposited  beaches  and  terraces  that  remain  to  attest 
the  fact.  In  the  East  this  is  called  the  Champlain  epoch.  Western 
geologists  name  it  from  the  bluffs  on  their  great  river. 

THE  BLUFF  PEBIOD. 

The  Mississippi  river  at  this  epoch  was  an  estuary,  with  very 
slight  current  as  far  as  Keokuk,  in  Iowa,  as  was  Red  river  also,  at 
least  to  Grappe’s  Bluff,  seven  miles  above  Campte.  The  shore  line 
of  the  gulf  followed  the  southern  boundary  of  the  drift-covered 
tertiary;  of  course,  its  bottom  was  covered  also  with  drift.  The 
Mississippi  was  then,  as  now,  the  principal  drain  for  the  waters  of 
half  the  continent,  and  as  such  received  at  least  as  much  sediment 
as  now.  Much  of  this  it  deposited  in  its  channel,  which  had  probably 
been  deepened  during  the  glacial  epoch,  and  not  entirely  filled  during 
the  draft.  The  rest  was  carried  out  to  sea,  only  to  be  beaten  back 
against  the  shores  by  the  winds  and  waves,  and  deposited  over  what 
is  now  our  prairie  and  flat  pine  woods  region,  on  either  side  of  the 
river.  Thus  there  were  two  classes  of  strata  in  progress,  marine 
•and  estuary. 

The  time  was  not  one  of  unbroken  repose.  There  exists,  accord¬ 
ing  to  excellent  testimony,  (Humphreys  and  Abbot’s  Miss.  Rep.,  pp. 
98-100;  Hilgard’s  Am.  Jour.  Science  and  Arts,  vol.  xlvii,  p.  3,)  at 
about  the  present  level  of  the  gulf,  a  stratum  of  tenacious  blue  clay, 
containing  stumps  of  an  ancient  forest.  This  stratum  is  overlaid  at 
Port  Hudson  by  others  of  river  origin  to  a  height  of  eighty-nine  feet. 
The  water  was  over  it  when  I  examined  the  bluff,  but  the  same 
observers  have  reported  it  at  other  points;  among  others,  at  the 
bottom  of  Grand  Lake,  and  the  base  of  the  five  islands,  Petit  Anse, 
Cote  Blanche,  Miller’s,  Weeks’  and  Belle  Isle,  while  it  is  absent  from 
Lake  Palourde.  The  stumps  show  that,  whether  from  upheaval  or 
from  filling  up  of  the  present  area  of  the  Bluff’  formation  to  the 
usual  swamp  level,  this  stratum  was  converted  into  land,  and  was 
clothed  with  a  cypress  forest.  A  subsequent  depression  was  neces¬ 
sary  to  allow  of  the  deposition  of  the  overlying  bluff’s. 

The  character  of  the  materials  of  this  formation  differs  greatly  in 
1ts  two  divisions.  The  marine  consists  chiefly  of  blue  clajs  and  fine 
sands,  often  containing  shells  of  recent  species;  the  bluffs  upon  the 
river,  on  the  contrary,  consist  of  very  fine  grained,  hard-pan  clays  of 
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light  buff  and  grayish  colors,  varied  at  St.  Francisville  by  fine  silt, 
and  at  Tunica  and  Sicily  Island  by  a  fine  calcareous  silt,  with,  snail 
shells,  which  is  much  better  developed  further  up  the  river  than  with 
us.  The  less  calcareous  hard-pans  are  characterized  by  the  occur¬ 
rence  of  nodules,  half  clay  and  half  lime,  which  are  a  great  aid  in 
tracing  these  strata  at  a  distance  Irom  the  river.  The  formation  on 
Red  river  consists  of  blue,  white  and  very  red  clays  and  sands,  with 
the  nodules  above  mentioned.  The  influence  of  the  sea,  however, 
appears  to  have  extended  far  up  the  estuary,  for  heavy  blue  clays 
underlie  the  swamp  regions,  and  form  the  bed  of  the  river  almost  to 
the  Ohio.  (Humphreys  and  Abbot.)  They  are  probably  at  least  as 
old  as  the  stump  stratum  which  they  resemble,  for  later  in  the 
epoch  the  estuary  was  silted  up  to  such  an  extent  as  to  exclude  salt 
water  more  completely. 

The  thickness  of  the  group  is  greater  in  the  marine  portion  than 
in  the  fluviatile.  The  artesian  well  at  New  Orleans  did  not  pass 
through  it  at  a  depth  of  six  hundred  and  fifty  feet  below  the  level  of 
the  city,  and  to  this  should  be  added  the  height  of  the  prairie  surface 
at  Opelousas,  above  the  alluvion,  say  about  fifty  feet.  It  is  natural 
that  the  strata  should  be  thiuner  at  a  distance  from  the  river,  and 
accordingly  their  depths  demonstrated  at  the  artesian  borings  in 
Calcasieu  is  one  hundred  and  sixty  feet  at  the  sulphur  well  and 
three  hundred  and  thirty-four  feet  at  Dr.  Kirkman’s,  while  north  of 
Madisonville,  in  St.  Tammany,  Hon.  Mr.  Leblanc  informs  me  that  a 
well  at  his  brickyard  had  not  pierced  it  at  a  depth  of  one  hundred 
#nd  twenty  feet. 

The  portions  of  the  river  deposits  that  have  not  yet  been  washed 
away  are  of  course  at  the  sides  of  the  ancient  estuary  where  its  depth 
was  least.  Their  measurement  gives  much  more  moderate  figures: 
Forty  feet  at  Avoyelles  prairie;  eighty-nine  at  Port  Hudson’s  high¬ 
est  point,  according  to  Hilgard;  sixty-six,  where  I  measured  the  same 
bluff  at  another  place,  just  in  front  of  the  hotel,  at  moderate  high 
water;  fifty-five  feet  at  St.  Francisville;  sixty  to  seventy  feet  at  Grand 
Gulf  (Hilgard) ;  twenty  at  Vicksburg.  The  only  fair  way  to  arrive  at 
its  real  greatest  thickness  would  be  to  measure  from  the  bottom  of  the 
ancient  river  channel  to  the  top  of  the  highest  bluff  now  crowned  by 
silt.  No  boring  has  ever  been  made  that  I  am  aware  of  to  demon¬ 
strate  the  thickness  of  post-glacial  deposits  in  the  river  bed,  and 
until  they  are  studied  our  knowledge  of  this  branch  of  the  subject 
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will  be  incomplete.  The  river  is  eighty  feet  deep,  and  the  bottom  is 
formed  of  Port  Hudson  blue  clay  at  Vicksburg,  while  the  silt-crowned 
Walnut  Hills  near  by  are  three  hundred  feet  high  (Humphreys  and 
Abbot).  Allowing  but  twenty  feet  for  the  clay,  which  there  is  every 
reason  to  think  is  much  too  little,  there  would  still  be  a  depth  of  four 
hundred  feet,  which  was  probably  entirely  filled,  excepting  room  for 
the  river  itself,  during  the  depression  of  the  land  that  marked  the 
Bluff  epoch. 

The  area  of  this  formation  far  surpasses  that  of  the  Drift  in  fer¬ 
tility,  wherever  the  silt  is  upon  the  surface,  and  especially  where  it  is 
calcareous.  The  fine-grained  hard-pan  offers  very  good  soils  also, 
easy  of  tillage  and  responding  well  to  the  use  of  fertilizers,  but  apt 
to  wash .  The  more  tenacious  clays,  however,  are  more  difficult  to 
manage,  although  when  properly  drained  they  can  be  improved  as 
well  as  the  others.  Where  natural  drainage  is  defective  the  water 
stands  on  such  soils  long  enougn  to  destroy  the  seeds  of  most  trees, 
hence  the  occurrence  of  prairies  over  so  large  a  proportion  of  the 
marine  division  of  the  formation.  The  savannas  of  our  flat  pinewoods 
are  bare  from  the  same  cause.  Where  such  spots  are  small  and 
surrounded  by  forests  the  leaves  that  are  drifted  upon  them  by  the 
wind  are  retained  by  the  moisture,  and  a  larger  proportion  of  vege¬ 
table  matter  collects  there  than  elsewhere.  Such  places  make  the 
best  of  land  when  broken  up  and  properly  drained.  Where  the  prairies 
are  large  and  high,  however,  no  such  accumulation  takes  place,  and 
very  vigorous  manuring  would  be  required  to  produce  similar  results. 
Very  many  of  the  lower  parts  of  our  larger  prairies  are  as  full  of 
vegetable  matter  as  swamps  generally  are,  and  offer  great  induce¬ 
ments  to  the  settler.  When  we  remember  that  this  whole  region  is 
bluff  land,  lifted  above  the  malarious  influence  of  the  swamps,  we 
can  understand  its  proverbial  healthfulness,  and  may  look  for  a  great 
increase  of  emigration  towards  it  in  the  not  distant  future. 

The  fossils  of  the  Bluff  period  are  partly  marine  and  partly  terres¬ 
trial.  Of  the  latter  the  Elephas  primigemus  and  Mastodon  giganteus , 
with  a  few  species  of  Helix  are  all  that  I  have  yet  seen  from  Louisi¬ 
ana.  The  mastodon  has  been  found  at  various  points,  indicating 
that  many  parts  of  the  State  not  included  in  the  boundaries  laid 
down  on  the  map  as  of  this  age,  were  yet  either  under  water  or  in 
the  condition  of  swamps  since  the  Drift  period.  Such  places  are  the 
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Saltworks,  Rayburn’s  and  Price’s;  and  the  flatwoods  of  northern 
Natchitoches,  and  the  south  part  of  Bienville  may  have  been  in  the 
same  state. 

The  marine  fossils  are  of  recent  species.  Oysters  were  found 
about  thirty  feet  below  the  suriace  in  Calcasieu,  where  also  the 
Gnathodon  cuneatus  and  Unio  apiculatus  (Say)  occur  in  the  banks  of 
Lake  Charles,  fifteen  or  twenty  feet  above  the  water.  The  Gnathodon 
as  is  well  known,  is  found  in  banks  near  all  the  water  courses  emp¬ 
tying  into  Lakes  Pontchartrain  and  Maurepas,  at  a  similar  elevation 
above  the  water.  In  digging  the  tank  for  the  use  of  the  Jackson 
and  Great  Northern  Raiiroad,  two  miles  north  of  Pontchatoula,  shells 
were  struck,  but  I  have  not  seen  specimens.  Dr.  E.  W.  Hilgard,  to 
whom  were  referred  the  specimens  taken  from  the  artesian  well  at 
New  Orleans,  reports  the  following  list,  all  that  are  known  being  of 
recent  species:* 

BIVALVES. 


Abra,  new  species,  Con. 

Mactra  Sayi. 

Anomia  ephippium. 

Pandora  trilineata. 

Area  Americana. 

Pecten  dislocatus. 

Area  pexata. 

Pecten  dentatus. 

Area  ponderosa. 

Pholas  costata. 

Area  transversa. 

Semele,  new  species,  Con. 

Artemis  concentrica. 

Tapes,  new  species,  Con. 

Astarte  lunulata. 

Tellina  alternata. 

Cardium  magnum. 

Tellina  flexuosa. 

Cardium,  new  species,  Con. 

Tellina  tenera. 

Donax  variabilis. 

Teliina  tenta. 

Gnathodon  cuneatus. 

Venus  cancellata. 

Lucina  costata. 

Venus  cribraria. 

Lucina  multilineata. 

Venus  mercenaria. 

Mactra  lateralis. 

Venus  paphia. 

UNIVALVES. 

Acus  dislocatum. 

Marginella  limatula. 

Bullina  caualiculata. 

Oliva  literata. 

Buecinum  aentum. 

Oliva  mutica. 

Fasciolaria  distans. 

Pleurotoma  cerinum. 

Natica  Campeachiensis. 
Natica  pusilla. 

Balanus  species. 

*  Report  on  Geological  Age  of  Delta.  Prof.  E.  W.  Hilgard.  Washington,  D. 
€.  1870. 
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The  useful  materials  of  this  formation  appear  to  be  confined  to 
its  shell  banks  and  brick  clays,  both  of  which  have  long  been 
worked  for  the  benefit  of  New  Orleans,  especially  on  the  north  side 
of  Lake  Pontchartrain.  Springs  of  various  qualities  occur  in  it, 
among  which  the  most  noticeable  are  those  on  the  Abita,  near  Cov¬ 
ington.  These  are  highly  chalybeate,  and  the  clearness  and  cool¬ 
ness  of  the  water,  as  well  as  the  attractiveness  of  the  neighborhood, 
should  render  them  a  favorite  resort  for  the  invalid  and  pleasure 
seeker.  I  understand  that  an  establishment,  which  formerly  existed 
here,  is  about  to  be  rebuilt  on  an  enlarged  scale.  The  enterprise 
deserves  success. 

TIIE  YELLOW  LOAM. 

* 

The  depression  which  caused  the  deposition  of  the  bluffs  over  the 
area  marked  upon  the  maps,  as  of  that  age,  appears  to  have  been 
somewhat  increased  at  the  end  of  the  period  so  that  water  prevailed 
again  outside  of  the  limits  of  the  estuary  that  we  have  been  consid¬ 
ering,  the  only  record  of  its  action  consist  of  a  stratum  of  yellow  or 
red  loam  found  overlying  not  only  the  bluff  proper  but  also  the  drift 
wherever  they  meet.  This  stratum  opposes  the  chief  difficulty  to 
the  accurate  bounding  of  the  bluff,  and  as  it  has  to  be  removed  in 
nature  to  let  that  boundary  be  seen,  I  have  found  it  impossible  to 
represent  it  on  the  map.  Its  thickness  varies  from  five  to  twenty 
feet,  being  generally  greatest  upon  the  hillsides.  Its  composition 
bears  great  relation  to  that  of  the  under lyng  strata,  but  is  some¬ 
what  finer  and  more  clayey.  I  have  noticed  it  especially  in  passing 
from  the  drift,  at  Clinton,  in  East  Feliciana,  to  the  bluff  which 
begins  at  Jackson.  The  yellow  loam  here  extends  from  St.  Francis- 
ville  to  the  Comite  river.  On  the  other  side  of  the  Mississippi  it  is 
found  covering  the  hills  on  the  road  from  Harrisonburg  to  Columbia. 
Northwest  of  Columbia  the  hills  are  apparently  above  its  influence, 
but  it  prevails  extensively  on  all  high  grounds  throughout  More¬ 
house,  Richland  and  Ouachita  parishes. 

The  importance  of  this  formation  is  chiefly  agricultural.  The  soil 
it  affords  is  a  good  quality  of  uplands,  needing  the  use  of  fertilizers, 
but  retaining  them  well.  It  is  decidedly  better  than  the  drift  that  it 
overlies. 
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THE  ALLUVION. 

After  the  period  of  depression  that  we  have  been  considering1, 
there  occurred  an  elevation  of  the  continent  to  about  its  present 
height.  This  gave  increased  fall  to  the  rivers,  and  accordingly  they 
began  everywhere  to  wash  out  their  channels  anew,  leaving  on 
either  side  terraces  or  bluffs  of  the  previous  formation,  from  which 
this  is  sometimes  called  the  terrace  epoch.  The  sediment  that  they 
carried  was  and  still  is  employed  either  in  raising  the  level  of  the 
modern  flood-plains  in  which  they  run,  or  in  extending  the  land  sea¬ 
ward.  Deposits  of  the  alluvial  period  are  therefore  divided  like 
those  of  the  bluff  into  fluviatile  and  marine. 

The  breadth  of  the  fluviatile  portion  is  owing  to  the  small  resist¬ 
ance  of  the  current,  presented  by  the  bluff  silt.  In  the  case  of  the 
Mississippi  it  varies  from  fifty  miles  opposite  Baton  Rouge,  to  about 
thirty  at  Avoyelles  prairie,  and  as  much  at  Vicksburg,  measuring 
east  and  west.  The  alluvion  of  Red  river  is  about  twenty  miles 
broad,  just  west  of  Avoyelles  prairie,  and  varies  from  five  to  ten 
upon  most  of  its  upper  course.  Both  streams  afford  continual 
examples  of  the  process  by  which  flood  plains  are  made  and  new 
channels  cut  out  by  rivers.  The  current  deflected  always  by  the 
outer  side  of  the  bends,  gradually  washes  that  away  while  making 
land  at  the  inner.  Thus  the  curvatures  increase  steadily  until 
adjacent  ones  meet,  and  the  water  taking  the  shortest  course  for  its 
new  channel,  either  fills  up  the  deserted  bend  with  silt,  or  leaves  it 
behind  as  a  curved  lake,  a  lasting  testimony  as  to  how  the  plain  in 
which  it  lies  was  formed.  Such  lakes  are  common  in  our  State. 
The  most  remakable  for  their  perfect  shapes  are  Lake  Providence, 
Swan,  St.  Joseph,  Bruins,  St.  Peters,  St.  John,  Concordia  and 
Larto.  The  latter  being  on  the  west  of  Black  river,  carries  us  back 
to  a  time  when  the  Mississippi  washed  the  eastern  edge  of  Avoyelles 
prairie.  But  we  are  not  only  compelled  to  admit  that  the  river  has 
swayed  back  and  forth  once,  from  bluff  to  bluff,  but  there  is  evidence 
that  it  has  done  so  several  times.  In  the  process  of  making  a  cut¬ 
off,  the  island  included  is  of  new  formation  on  the  side  toward  the 
bend,  but  not  necessarily  so  on  the  side  of  the  new  channel.  In 
fact,  it  almost  always  happens  that  a  portion  of  the  older  river  bank 
is  left  upon  that  side.  If,  therefore,  the  Mississippi,  which  now 
flows  upon  the  eastern  side  of  its  flood-plain  from  Vicksburg  down, 
has  only  worked  its  way  once  from  the  western  edge,  almost  every 
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one  of  the  curved  lakes  above  mentioned  ought  to  have  a  patch  of 
bluff  formation  on  its  shortest  side.  I  know  of  no  case  in  which 
this  occurs,  so  that  it  is  but  reasonable  to  suppose  that  the  channel 
has  changed  its  place  within  these  limits  more  than  once.  But 
although  it  is  true  that  the  upper  members  of  the  bluff  have  been 
entirely  removed  from  the  area  of  the  alluvion,  yet  it  appears  that 
the  tenacious  clays  of  the  lower  part  remain  still  in  many  an  ancient 
bend  but  slightly  covered  by  more  recent  deposits.  It  will  be 
remembered  that  the  remains  of  an  old  forest  crops  out  below  the 
Port  Hudson  bluff,  at  about  the  level  of  low  water.  This  stratum 
with  its  half  lignitized  stumps  is  frequently  struck  in  wells  and 
exposed  in  bayous  and  swamps,  at  a  depth  of  from  ten  to  twenty 
feet  below  the  surface.  This  circumstance  shows  that  the  depth  of 
the  new  formation,  which  a  priori  we  might  suppose  to  be  equal  to 
that  of  the  river,  say  from  eighty  (80)  to  one  hundred  and  seventy 
(170)  feet,  is  often  much  less.  At  the  Artesian  well  in  New  Orleans 
it  is  only  thirty-eight  ^38)  feet,  and  it  would  not  be  safe  in  attempt¬ 
ing  an  estimate  of  the  volume  of  the  alluvion  to  assume  a  higher 
figure  as  the  average. 

Perhaps  the  commonest  remark  made  upon  our  alluvion,  is  that  it 
is  not  quite  level,  and  that  it  is  highest  near  the  banks  of  water 
courses.  This  results  necessarily  from  the  method  of  its  formation. 
As  it  is  all  “made  land”  originally,  its  height  at  first  was  much  below 
high  water,  thus  it  was  subjected  to  annual  overflows,  but  the  muddy 
water  losing  its  current  as  it  spread  widely  over  its  flood-plain, 
deposited  the  coarsest  sediment  nearest  its  channel,  and  carried  only 
the  finer  portions  to  a  distance.  Hence,  the  banks  of  the  river  and 
bayous  grew  apace,  while  the  swamp  lands  increased  more  slowly. 
Hence  also  the  sandier  nature  of  the  soil  near  the  streams,  and  its 
clayey  stiffness  further  back. 

But  the  flood-plain  has  been  only  a  side  effort  of  our  great  river. 
The  principal  portion  of  its  burden  of  mud  has  always  been  carried 
out  to  sea,  and  expended  in  its  ancient  task  of  filling  up  the  Gulf, 
but  the  natural  tendency  of  the  action  of  sea  waves  is  to  wash  away 
all  prominent  points  and  to  fill  up  bays.  Hence  the  smooth  and 
rounded  contour  of  the  Gulf  wlmre  its  shores  consist  of  yielding 
materials.  The  river,  therefore,  does  not  make  anything  like  the 
same  progress,  in  filling  up  the  deeper  parts  of  the  Gulf  in  the  direc¬ 
tion  of  its  current,  that  it  does  in  extending  the  passes  themselves. 
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above  the  water  level.  The  sounding  of  the  coast  survey,  show  a 
depth  of  from  ten  to  thirty  fathoms  for  nearly  ten  miles  beyond  the 
mouth  of  the  river,  where  a  sudden  slope  occurs  to  a  depth  of  over 
two  hundred  and  thirty-six  fathoms.  The  trend  of  this  slope  is 
roughly  parallel  -with  the  north  shore  of  the  Gulf,  not  following  at  all 
the  protrusion  of  the  delta.  The  action  of  the  -winds  and  waves, 
therefore,  upon  the  water  of  the  river,  with  its  load  of  earthy  matter, 
is  to  beat  it  back  upon  the  coast  upon  either  side,  rendering  the  sea 
more  shallow,  and  slowly  extending  no  doubt  the  whole  coast  line. 
The  tides  continually  overflow  our  sea  marshes,  and  as  the  south  wind 
that  raises  them  highest,  makes  them  also  more  muddy  than  usual, 
they  are  constantly  bringing  small  accessions  of  earthy  matter.  The 
statement  of  old  settlers  that  the  swamp  line  is  not  so  far  inland  as 
formerly,  is  so  general,  that  there  is  some  temptation  to  speculate  on  a 
gradual  elevation  of  our  coast,  as  even  now  in  progress.  I  have  seen 
no  facts  however  that  are  not  amply  explicable  by  the  above  action 
of  the  tidal  waves.  The  marine  division  of  the  alluvial  formation  is 
much  more  considerable  in  its  bulk  than  the  fluviatile.  It  is  fair  to 
claim  for  it  an  area  extending  from  the  bluff  boundary  out  to  the 
edge  of  the  slope  where  deep  water  commences,  and  a  depth  equal 
to  the  difference  of  the  soundings  on  and  off  that  slope.  There  has 
been  a  good  deal  of  discussion  as  to  the  age  of  the  alluvial  forma¬ 
tion,  based  upon  the  estimate  of  the  number  of  cubic  miles  of  earth 
contained  in  it,  which  were  to  be  divided  by  the  amount  of  sediment 
annually  discharged  by  the  river,  the  only  difficulty  being  the  cor¬ 
rect  estimation  of  the  mass  of  recent  deposits  below  the  sea  level. 
We  may  hope  for  some  further  elucidation  of  this  point  hereafter. 
The  situation  of  the  deep  sea  slope  during  the  bluff  period  must  first 
be  approximated;  but  facts  bearing  upon  the  subject  are  two  little 
known  at  present  to  render  its  discussion  profitable. 

We  have  now  considered  in  succession  the  main  features  of  each 
formation  of  our  State.  It  remains  to  take  a  glance  at  the  work 
yet  to  be  done  to  perfect  the  survey. 

There  are  two  points  of  view  from  which  the  undertaking  may 
be  regarded,  viz:  the  scientific  and  the  practical.  From  neither  of 
these  is  the  work  more  than  well  begun. 

Accuracy,  that  can  only  be  reached  by  a  knowledge  of  all  the  facts 
of  the  case,  is  of  the  first  scientific  necessity.  One  great  aid  in  its 
attainment  we  have  not  yet  been  able  to  avail  ourselves  of:  I  mean 
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the  opportunity  afforded  by  the  smaller  streams  for  studying  the 
structure  of  the  country.  The  only  way  to  investigate  these  prop¬ 
erly  is  by  water,  in  as  small  a  craft  as  can  be  made  to  go  by  steam. 
Until  proper  sections  are  made  of  all  the  exposed  outcrops  in  the 
State,  the  work  cannot  be  regarded  as  finished.  The  thickness  of 
the  strata,  their  dip  and  strike,  and  the  points  at  which  they  inter¬ 
sect  the  various  water  courses,  are  better  learned  from  the  study  of 
river  bluffs  than  in  any  other  way.  The  expense  attending  the  pur¬ 
chase  of  a  steam  yacht,  and  its  outfit,  together  with  the  wages  of 
two  hands  to  help  in  running  her,  and  in  making  soundings  and 
measurements,  ought  not  to  be  much  over  one  thousand  dollars. 
The  other  expenses  would  be  rather  increased,  but  could  be  managed 
as  they  were  last  year  for  two  thousand,  so  that  an  appropriation 
of  three  thousand  will  be  sufficient  to  carry  on  to  the  best  advan¬ 
tage,  the  scientific  researches  connected  with  the  survey. 

The  practical  utility  of  our  work  consists  in  the  study  of  our  re¬ 
sources,  both  mineral  and  agricultural.  After  the  structure  of  our 
formations  is  accurately  known,  geologists  will  be  able  to  offer 
advice  as  to  the  probable  success  of  mining  efforts,  or  of  arte¬ 
sian  wells.  Had  as  much  been  known  formerly  as  now,  the  artesian 
well  in  the  city  need  never  have  been  abandoned,  for  there  is  every 
probability  that  it  would  soon  have  struck  excellent  water  in  the 
sands  and  pebbles  of  the  drift  formation  that  underlie  the  bluff 
strata  everywhere  else.  The  study  of  our  agricultural  resources, 
on  the  other  hand,  requires  long  series  of  analyses  of  soils. 

The  means  at  our  disposal  are  altogether  inadequate  to  this  part 
of  the  undertaking.  The  laboratory  of  the  State  University  is  not 
fitted  up  for  operations  of  such  delicacy,  nor  is  there  room  in  which 
to  put  up  the  required  apparatus,  if  we  had  it.  Changes  would  be 
needed  in  the  arragement  of  the  building,  such  as  the  erection  of  a 
proper  chimney,  with  furnaces;  the  fitting  up  of  separate  apartments 
for  the  different  chemists  engaged,  etc.  All  this  will  require  great 
expenditure — ten  or  fifteen  thousand  dollars  would  not  be  too  much; 
and  the  laboratory  would  then  be  a  fixture,  worthy,  indeed,  of  the 
University,  the  Survey  and  the  State,  but  not  a  thing  to  be  easily 
moved.  Now,  in  consideration  of  the  fact  that  the  University  is 
onlv  a  temporary  occupant  of  the  building  that  we  are  in,  it  does  not 
seem  worth  while  to  go  to  such  expense  for  an  arrangement  that 
may  not  be  permanent.  The  first  thing  to  be  done  is  to  settle  the 
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future  location  of  our  institution,  and  the  erection  of  the  laboratory 
and  analyses  of  the  soils  will  then  follow  as  a  matter  of  course. 
When  perfected,  the  laboratory  ought  to  furnish,  free  of  charge, 
analyses  of  soils  to  any  farmer  who  may  choose  to  apply  for  them, 
together  with  advice  as  to  the  best  fertilizers  for  the  improvement 
of  his  land.  In  that  way  it  will  be  of  incalculable  utility  to  the 
development  of  our  agricultural  resources,  our  greatest  mine  of 
wealth.  But  for  the  next  season’s  operations,  taking  sections  of  the 
streams,  as  above  recommended,  will  afford  sufficient  employment 
for  the  survey  as  at  present  organized. 

Yours  respectfully, 

F.  V.  HOPKINS,  M.  D. 

Professor  Geol.  Chem.  and  Min.,  L.  S.  U. 

Respectfully  forwarded  to  the  Honorable  Board  of  Supervisors. 

D.  F.  BOYD,  Superintendent. 


